Abstract. This paper proposes a new approach to solve fuzzy linear fractional programming problem (FLFPP). In this paper, the FLFPP is converted into crisp linear fractional programming problem (LFPP) using ranking method. The converted LFPP is then solved by LU Decomposition method. An illustrated example shows the simplicity of the proposed approach.
projection method for solving LFPP. LU Decomposition is just a compact and relatively numerically stable method to solve a system of linear equations. For large n, the computational time for LU Decomposition is proportional to , while for Gaussian Elimination, the computational time is proportional to . So for large n, the ratio of the computational time for Gaussian elimination to computational time for LU Decomposition is . As an example, for the coefficient matrix of order 2000×2000, computational time by Gaussian Elimination would take n/4=2000/4=500 times the time it would take for LU Decomposition.
This paper is outlined as follows. Section 2 gives the preliminaries of the fuzzy number. In Section 3, mathematical formulation of the FLFPP is given. Section 4 describes the proposed method and Section 5 explains how the proposed method is applied to the LFPP. In Section 6, Yager's ranking method [10] is given and Section 7 gives the illustrated example and Section 8 concludes the paper.
Preliminaries
In this section, some basic definitions relating to fuzzy sets and triangular fuzzy numbers are given. is an constraint fuzzy matrix, is an -dimensional fuzzy vector, and are scalars.
LU decomposition method
Given a system of ' ' linear equations with unknowns. We write this system as where , for . This will give the solution for the system .
Application of LU decomposition method to solve linear fractional programming problem
Consider the following Linear Fractional Programming Problem.
……… (1)
Let us convert this linear fractional programming problem into linear programming problem using Charnes and Cooper method as below. ,,, ,,, ,,,
We write this LPP in the form of less than or equality constraints.
… … … (3)
Now the system of equations can be considered as where ... The given LFPP becomes a LPP as below.
Numerical example
                    = 0 ... 0 0 1 0 B ( ) c b a C , , = α C ( ) ( ) ( ) ( ) α α α α b c c a a b C C U L − − + − = , , ( ) ( ) α α α d C C C R U L ∫ + = 1 0 5 . 0 ( ) U L C C α α + α C ( ) ( ) ( ) ( ) ( ) 9 , 6 , 3 1 , 1 , 1 5 , 3 , 1 2 , 1 , 0 3 , 2 , 1 2 1 2 1 + + + = x x x x z Maximize α ( ) 3 , 2 , 1 ( ) ( ) α α α α − + = 3 , 1 , U L C C ( ) ( )
Subject to

Solution by LU decomposition method:
We write the above LPP as
We write the system as where , , .
We write where L is a unit lower triangular matrix U is an upper triangular matrix. Finally, the solution matrix is given by UY=W.
That is, On simplification we get, Thus, the optimal solution of the LFPP is given by
Conclusion
In this paper, we proposed a new approach called LU Decomposition Method of matrices to solve fuzzy linear fractional programming problem (FLFPP). The FLFPP is converted into crisp LFPP using Yager's Ranking method and then it is converted into LPP using Charnes and Cooper method. In this approach, we get the solution directly and the time consumption is very less. A numerical example is given to show the simplicity of the proposed approach and the solution is verified by LINGO 13.0 version also.
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